SUPPLEMENTARY MATERIALS AND METHODS

Cells and virus infection
Aag2 cells were cultured at 25˚C in Leibovitz's L-15 medium (Invitrogen) supplemented with 10% heat inactivated fetal calf serum (PAA), 2% tryptose Phosphate Broth Solution (Sigma), 1x MEM Non-Essential Amino Acids (Invitrogen) and 50 U/ml penicillin and 50 μg/ml streptomycin (Invitrogen). The virus used throughout this study is a Sindbis virus recombinant expressing GFP from a duplicated sub-genomic promoter (pTE-3'2J-GFP, SINV-GFP), which was produced in BHK-21 cells as previously described (3). Aag2 cells were infected with SINV-GFP at a multiplicity of infection (MOI) of 1 for 48 hours.
Mosquito manipulation for small RNA libraries
For small RNA library preparation, field-derived Aedes aegypti mosquitoes originally collected in Nakhon Chum, Muang District, Kamphaeng Phet, Thailand were used within 3 generations of laboratory colonization. Seven-day-old female mosquitoes were allowed to feed on pre-washed rabbit blood meals for 30 minutes at 37°C. After blood feeding, engorged females were incubated at 28°C with 70% humidity for 7 days.
Total RNA from a pool of five mosquitoes was isolated with TRIzol (Invitrogen). Size fractionation of small RNAs of 19-33 nt in length was performed as described in (4). Purified RNA was used for library preparation using the NEBNext Multiplex Small RNA Library Prep kit for Illumina (E7300L).
Libraries were diluted to 4 nM and sequenced using NextSeq 500 High Output Kit v2 (75 cycles) on a NextSeq 500 (Illumina, San Diego, CA, USA).
Generation of plasmids and dsRNA production
Insect expression vectors based on the Drosophila Gateway Vector pAGW (kindly provided by the Carnegie Institution for Science) were constructed for N-terminal tagging of proteins with GFP. The full-length coding sequence of Ago3 and Piwi5 was amplified from Aag2 complementary DNA (cDNA) and cloned by recombination downstream of the tag sequences according to the Gateway manufacturer's instructions (Invitrogen).
For dsRNA production, in vitro transcription using T7 RNA polymerase was performed on T7 promoter-flanked PCR products. To allow the formation of double-stranded RNA, the reaction products were heated to 80˚C and then gradually cooled to room temperature. Subsequently, the RNA was purified using the GenElute Mammalian Total RNA Miniprep Kit (Sigma) following the manufacturer's instructions. Primers used for construction of plasmids and dsRNA production are indicated in Table S1 .
Northern blotting and qPCR
Small RNA northern blot was performed as described previously (5). Briefly, total RNA was isolated using Isol-RNA Lysis Reagent (5 PRIME) and 5 µg of RNA was separated on a 17.5% PAGE gel, blotted to a nylon membrane (Hybond NX; Amersham) and cross-linked using 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC; Sigma). For detection of antisense H4piRNAs, 15 µg of total RNA was used. NaIO 4 oxidation and β-elimination were performed as described in (5). For northern blot analyses on adult A. aegypti, total RNA from ten male, female, or blood-fed female mosquitoes was used (kindly provided by In2Care, Wageningen, The Netherlands).
Hybridization with 32 P-labeled DNA oligonucleotides or in vitro-transcribed riboprobes was performed overnight at 42˚C. The membrane was washed in 0.1% SDS, 2x SSC, followed by two washing steps in 0.1% SDS, 1x SSC and 0.1% SDS, 0.1x SSC, respectively. All washes were performed at 42˚C. For detection of the radioactive signal, the membrane was exposed to a Carestream Kodak Biomax XAR film (Sigma Aldrich). Sequences of northern blot probes are indicated in Table   S1 .
For quantitative RT-PCR (RT-qPCR), 1 µg of total RNA was DNaseI-treated (Ambion) and reversetranscribed using the Taqman Reverse transcription kit (Roche) with random primers following the manufacturer's instructions. qPCR reactions were prepared using GoTaq qPCR SYBR Mastermix (Promega) and measured on a LightCycler 480 (Roche). Expression was internally normalized against the expression of Lysosomal Aspartic Protease (LAP) and the relative mRNA abundance was determined using to the ΔΔCt method (3). The primers used for qPCR are indicated in Table S1 .
Stem-Loop RT-qPCR for piRNA quantification
For Stem-Loop RT-qPCR assays, 100 ng of total RNA was reverse transcribed in a final volume of 7. Applied Biosystems). Reactions were incubated for 30 minutes at 60°C, for 30 minutes at 42°C, and for 5 minutes at 85°C. Samples were placed on ice and were adjusted to 40 µl. Quantification was done by qPCR on a LightCycler 480 (Roche). Briefly, 0.6 µl forward primer (Fw_Aae_H4piRNA_A to D, F-bantam-3p; 10 µM) and 0.6 µl universal reverse primer R-univ-sRNAqPCR (10 µM), 3.8 µl MilliQ water and 10 µl GoTaq qPCR Master Mix (2x; Promega) were added to 5 µl RT reaction mix.
After an incubation of 5 minutes at 95°C, 40 amplification cycles were performed (10 seconds at 95°C, 20 seconds at 60°C, and 10 seconds at 72°C). Primer sequences are provided in Table S1 .
Strand specific RT-PCR
For strand-specific RT-PCR assays, cDNA synthesis was performed on 1 µg of DNase I-treated RNA using TaqMan Reverse Transcription Reagents in a 20 μl reaction according to the manufacturer's instructions (Applied Biosystems), using strand-specific primers tagged with a 5' T7 promoter sequence (Table S1 ). Following cDNA synthesis, PCR analysis was performed using a combination of a H4-specific primer and a primer specific for the T7 promoter sequence (Table S1 ). The following control reactions were run in parallel to each sample: cDNA synthesis without reverse transcriptase was performed to verify the absence of contaminating DNA in RNA preparations; PCR amplification without cDNA template was used to exclude contaminations in PCR reagents.
Immunoprecipitation
Lysates from Aag2 cells expressing GFP-tagged PIWI proteins were incubated with GFP-Trap magnetic beads (Chromotek) according to the manufacturer's instructions. The immunoprecipitates were washed twice in wash buffer (10 mM Tris-HCl pH 7.5, 150 mM NaCl, 0.5 mM EDTA) and split for either RNA or protein analyses. The bound RNA was isolated from the beads using Isol-RNA Lysis Reagent, extracted, and analyzed by small RNA northern blot. The bound proteins were isolated from the beads using 2x SDS sample buffer (120 mM Tris-HCl pH 6.8, 20% glycerol, 4% SDS, 0.04% bromophenol blue, 10% beta-mercaptoethanol) and analyzed by western blot. Rabbit anti-GFP antibody (1:10,000) and secondary IRdye800 conjugated goat anti-rabbit (1:10,000, LI-COR) were used to detect the proteins of interest. Odyssey CLx Imaging System was used to acquire images.
Bioinformatic analyses of small RNA libraries
Characterization of control (dsLuc) small RNA libraries
The small RNA libraries from SINV-infected Aag2 cells have been characterized previously (5).
Small RNA sequences from A. aegypti mosquitoes have been deposited in NCBI Sequence Reads Archive (accession SRA291268).
Small RNA reads were mapped to the A. aegypti genome (AaegL3, downloaded from VectorBase) using Bowtie (Galaxy tool version 1. For the subsequent analysis of piRNA reads that overlap (non-)coding genes, reads that intersected with any type of repetitive element were excluded. To identify piRNA-sized reads that map to coding RNAs, the 'mRNA' elements from the 'AaegL3 basefeatures library' (downloaded from VectorBase)
were extracted and the transcript IDs from VectorBase were replaced with the corresponding gene ID.
Next, the genomic positions were overlapped with the small RNAs using the 'intersect genomic intervals' tool in Galaxy. From these intersected datasets, the number of overlapping piRNAs was determined. Non-coding RNAs were defined as the collection of tRNAs, miRNAs, rRNA, snRNAs, snoRNAs, misc RNA, pseudogenes, RNase MRP RNA, RNase P RNA, SRP RNA, and antisense
RNAs. Their genomic positions were extracted from the basefeatures library, intersected with the position of piRNAs, and the number of overlapping piRNAs was determined.
Comparison of piRNA levels in PIWI knockdown or IP libraries.
25-30 nt piRNA reads that mapped to the Aedes aegypti genome and did not overlap with repeated elements were selected from the individual PIWI knockdown or IP libraries described in Miesen et al
The genomic positions of piRNAs were joined to mRNA positions using the 'join' tool of the 'operate on genomic intervals' section in Galaxy. In the joined datasets the occurrence of individual mRNA names was counted to obtain piRNA counts, which were subsequently normalized to the total number of reads in the corresponding library. Finally, the fold change of normalized piRNA levels was calculated for every PIWI knockdown or IP library compared to the control libraries (dsLuc or GFP-IP, respectively).
Characterization of piRNAs mapping to individual/small groups of transcripts.
Small RNA libraries were mapped to FASTA-formatted Aedes aegypti transcripts available from
VectorBase. Small RNA sequencing data for individual or groups of transcripts (for instance all H2A, H2B, H3 or H4 genes) were selected from the mapped reads file. Small RNA size profiles were generated from all reads that map to the transcript in sense or antisense orientation with a maximum of one nucleotide mismatch in the first 28 nt. The small RNA distribution along the transcript was plotted as the number of 5' ends starting at the individual nucleotide position of the transcripts. Nucleotide biases were determined with the WebLogo3 program (Sequence logo generator Galaxy tool version 0.4). For presentation of the genome distribution of H4 piRNAs on the total collection of histone 4 genes, the ORFs of the individual histone transcripts were aligned from start codon to stop codon irrespective of few single nucleotide polymorphisms. Subsequently, the combined count of small RNA 5' ends was plotted for every nucleotide position on the ORF. The VectorBase accession numbers for the histone H2A, H2B H3 and H4 families analyzed in this study are shown in Table S2 .
Comparison of Girardi et al. and Haac et al. datasets.
To compare our dataset with independently generated small RNA libraries from Aag2 cells, publically available data (1) were imported into Galaxy (SRA submissions SRR1765315, SRR1765316 and SRR1765317). These libraries have been generated from size-purified small RNAs from Aag2 cells transfected with dsRNA targeting EGFP using Illumina's small RNA Truseq sample prep kit. They have been sequenced on a HiSeq2500 and have a combined sequencing depth of more than 84 million reads. Gene-derived piRNAs were analyzed as described above and the correlation between our data and the Haac et al data was analyzed using a Spearman's correlation analysis. . Twotailed student's t-test was used to determine statistical significance (*P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001). independent small RNA libraries. Two-tailed student's t-test was used to determine statistical significance (*P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001). Girardi et al. Figure S3 Table S1 : Oligonucleotides used in this study T7FW-PIWI4  TAATACGACTCACTATAGGGAGACGTGGAAGTCCTTCTTCTCG  T7RV-PIWI4  TAATACGACTCACTATAGGGAGATGTCAGTTGATCGCTTCTCAA  T7FW-PIWI5  TAATACGACTCACTATAGGGAGAGCCATACATCGGGTCAAAAT  T7RV-PIWI5  TAATACGACTCACTATAGGGAGACTCTCCACCGAAGGATTGAA  T7FW-PIWI6  TAATACGACTCACTATAGGGAGACAACGGAGGATCTTCACGAG  T7RV-PIWI6  TAATACGACTCACTATAGGGAGAAATCGATGGCTTGATTTGGA  T7FW-AGO3  TAATACGACTCACTATAGGGAGATGCTTACTCGTGTCGCGTAG  T7RV-AGO3  TAATACGACTCACTATAGGGAGAGGCATGGCAGATCCAATACT  T7FW-AGO2  TAATACGACTCACTATAGGGAGACTACGAGCAGGAGGTCAAGG  T7RV-AGO2  TAATACGACTCACTATAGGGAGATCCATGCCTTTGAGGAAATC  T7FW-AGO1  TAATACGACTCACTATAGGGAGACCGGTCATCGAGTTCATGT  T7RV-AGO1  TAATACGACTCACTATAGGGAGACGTGGCTTTGATCATGGTT  T7FW-LUC  TAATACGACTCACTATAGGGAGATATGAAGAGATACGCCCTGGTT  T7RV-LUC  TAATACGACTCACTATAGGGAGATAAAACCGGGAGGTAGATGAGA 
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